U.S. Environmental Protection Agency (EPA) — Region 1
RCRA Corrective Action Program

Statement of Basis for the Proposed Remedy Determination
for the
Former Ciba-Geigy Facility
180 Mill Street, Cranston, Rhode Island

May 25, 2016

This proposed Remedy Determination is based upon investigation and remediation
activities conducted at the Former Ciba-Geigy Facility (Site) under the Resource
Conservation and Recovery Act (RCRA) Corrective Action Program (RCRA Docket No. 1-
88-1088, EPA ID No. RID001194323), located at 180 Mill Street in Cranston, Rhode Island.
BASF, the current owner, has identified, developed, and evaluated several proposed
remedial alternatives for on-site soil and groundwater. The evaluation was presented in
the Corrective Measures Study (CMS) and this Statement of Basis (SOB) identifies the
selected remedial actions to address polychlorinated biphenyls (PCBs), volatile organic
compounds (VOCs), and semi-volatile organic compounds (SVOCs) in soil and VOCs in
groundwater. EPA believes the proposed remedy, if implemented will be protective of
human health and the environment under current and proposed site use.

Introduction

The Site is a former The objective of this Statement of Basis is to present a proposed
chemical remedial alternative for the Former Ciba-Geigy Site at 180 Mill
St, Cranston, RI (Site). The proposed remedial alternative

manUfaCtu”ng faC”'ty emerged from a detailed evaluation of potential remedial options.

operated by Ciba- This evaluation was completed in a February 2016 report called
Geigy from 1954 to the Corrective Measures Study (CMS) [AECOM, 2016],
1986 approved by EPA in April 2016, where several remedial options

were identified, developed and evaluated to address the
impacted environmental media at the Site. This Statement of
Basis describes the Site history, past remedial actions, and
presents the proposed alternative under consideration.

This document summarizes the results of various investigation and remediation activities and
the reasons that the proposed remedial alternative is appropriate. EPA is publishing this
document to provide an opportunity for public review and comment on this proposal and will
consider public comments as part of its decision making process. This document refers the
reader to the administrative record, a compilation of EPA approved reports and work-plans,
which contains more detailed information on site-specific activities. Specifically, the CMS
identifies the remedial alternatives that were evaluated and the reasons for their selection.
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This Statement of Basis is intended to:

e Explain the opportunity for public participation, including how you may comment on
this proposed remedial alternative and where the public can find more detailed
information;

e Provide a brief description and history of the Site;

o Present the principal findings of investigations and activities performed at the site; and

o Present EPA's rationale for why the proposed remedial alternative is protective of
human health and the environment.

How Do You Participate

EPA solicits public review and comments prior to making a final decision on this proposed
remedial alternative. All interested persons are invited to express their views on this proposal.
This Statement of Basis provides only a summary of information about the Site and additional
information, a list of which appears at the end of this Statement of Basis, can be found in the
Administrative Record at the following locations:

EPA Region 1 Records Center, 5 Post Office Square, Boston, MA 02109
(617) 918-1420

Monday-Friday - 9:00 A.M. to 5:00 P.M.,
and on the EPA website at - https://semspub.epa.gov/src/collection/01/AR64497

Cranston (William Hall) Public Library, 1825 Broad Street, Cranston, Rl 02905

(401) 781-2450

Monday-Thursday - 12:00 P.M. to 8:00 P.M: Saturday - !0:00 A.M. to 5:00 P.M.

Public Comment Period

The public comment period begins on May 29, 2016 and ends 30 days later on June 28, 2016.

Written comments on this proposal will be accepted throughout the 30 day comment period. If,
after reviewing the information on the Site, you would like to comment in writing on this
proposal, or on any other issues related to this proposal, you should mail or email your
comments to Frank Battaglia at the following address (postmarked no later than June 28, 2016)
making sure to clearly indicate that you are commenting on this proposal:

Mr. Frank Battaglia

USEPA Region 1

5 Post Office Square, Suite 100, OSRR07-3

Boston, MA 02109

email: battaglia.frank@epa.gov ............ Call 617 918-1362 if you have any guestions.


https://semspub.epa.gov/src/collection/01/AR64497

At the end of the public comment period, EPA will review all written comments received. EPA
will write a summary and response to all comments. The Response to Comments will be
incorporated into the Administrative Record for the Site. EPA can modify the proposed final

remedy, or select another remedy based on technical or legal issues brought up by the
community’s comments.

Facility Description and Regulatory History
The Site consists of two properties. The former manufacturing facility is located at 180 Mill

Street in Cranston, Rhode Island, and the former Waste Water Treatment Area (FWWTA) is
located on Mayflower Drive adjacent to the Pawtuxet River (Figure 1).
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Figure 1 — RCRA Corrective Action Program Site location

The Site was developed for industrial use and manufactured organic chemicals, such as plastic
additives, optical brighteners, pharmaceuticals, and textile auxiliaries. The Site stopped all
chemical manufacturing operations in May 1986 when the plant was closed. The Site is
bounded to the south by the Pawtuxet River, to the north and east by residential properties on

Mill Street and Robert Circle, respectively, and to the west by industrial properties and
undeveloped land. A site location map is provided as (Figure 1).

The facility was owned by Alrose Chemical Company beginning in 1930. It was sold to Geigy
Corporation in 1954, then Ciba Corporation and Geigy Corporation merged in 1970 and became
the Ciba-Geigy Corporation. In 1997 Ciba-Geigy became Ciba Specialty Chemicals (Ciba) after

another corporate merger. In 2009, BASF acquired Ciba, and with it, BASF retains all regulatory
responsibility for the Site.

The Site includes the Former Production Area (FPA) on the southern half of the property, where
manufacturing buildings once existed and all chemicals were produced. This area is now vacant
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and wooded. The Site also includes the Pawtuxet River sediments adjacent to the FPA and the
Office / Warehouse / Laboratory Area (OWLA) on the northern portion of the Site (Figure 2).
The office, warehouse, and former laboratory buildings are currently unoccupied. Finally, the
Former Waste Water Treatment Area (FWWTA) was a separate property used by the facility to
treat facility wastewater and discharge the treated water to the Pawtuxet River. This parcel was
sold by Ciba to the adjacent tree nursery in 2004 and has been used for commercial operations
associated with the tree nursery since that time (Figure 1).
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Figure 2 — Detail of the Former Production area (FPA) and the Office / Warehouse / Laboratory Area (OWLA).

Following closure in 1986, the former manufacturing buildings and underground tanks within the
FPA were decontaminated, decommissioned and removed. Underground piping and a septic
tank were cleaned and left in place. Concrete building footings and foundations were also left in
place and the Site was graded and securely fenced. The former laboratory and warehouse
buildings in the OWLA remain in place in the northern portion of the Site. Figure 3 shows the
current layout of the FPA and where historic site structures/features were located.

Investigation and remediation activities at the Site (discussed in the following Section) have
been conducted by Ciba (how BASF) under continuous regulatory oversight of the USEPA since
1989 as part of the RCRA Corrective Action program documented in the following EPA
regulatory orders:

e USEPA Consent Order RCRA No. |-88-1088 (1989); and
o USEPA Consent Order Modification to RCRA No. 1-88-1088 (1992).

As detailed in the next section, from 1991 to 1995, with EPA oversight, Ciba-Geigy conducted
several remedial investigations, and by 1996 it had implemented several necessary remedies
on the FPA, called interim remedial measures (IRMs), including removing and capping facility-
affected surface soils and sediment and removing and controlling groundwater impacted with



industrial solvents. No releases of hazardous wastes were identified on the OWLA to warrant
remedial action under the RCRA Corrective Action program.

The remedies are called ‘interim’ because, while they provided protection of human health and
the environment, they relied on what are called engineering controls to contain and remediate
impacts that still remained on the property, and they recognized the fact that verification
monitoring must be conducted, not only to ensure protectiveness of the remedies, but to verify
that the full scope of the problem is well understood, and if not, what additional measures must
be implemented. To these ends, from 1997 to 2009, Ciba, and from 2010 to the present, BASF,
provided necessary and sufficient monitoring, maintenance and data gathering tasks to manage
the IRMs and to propose additional remedial measures deemed necessary to achieve final
RCRA Corrective Action Site closure.

Overview of Investigations and Remedial Work

As detailed in the Supplemental Remedial Investigation (SRI) report (AECOM, 2012 and
2014a), a multi-phase RCRA Facility Investigation (RFI) was completed between 1991 and
1996. The RFIs concluded that unacceptable human health and ecological risks were present
primarily from polychlorinated biphenyls (PCB) and volatile organic compounds (VOC) impacts
in FPA soil and adjacent river sediment. Media protection standards (MPS) were then derived
for PCBs in soil and VOCs (chlorobenzene, 1, 2-dichlorobenzene, 2-chlorotoluene, xylenes, and
toluene) in groundwater. In response, Interim Remedial Measures (IRM) were developed and
implemented in 1995 and 1996. These included excavation and capping of PCB-impacted soill,
removal of shallow soil VOC impacts via soil vapor extraction (SVE), collection (extraction wells)
and treatment of VOC-impacted groundwater, and excavation and capping of impacted
sediment. Figure 3 shows the outlines of the areas on-Site where remediation has already
occurred.

From 1996 to 2009, under EPA oversight, verification sampling was conducted by Ciba to
confirm that the IRMs were functioning as intended. From 2010 to 2015 BASF conducted
document review and RI tasks to validate IRM needs and effectiveness. This work is
documented in the SRI Report (AECOM, 2012) and SRI Revision (AECOM, 2014a). SRI tasks
included several rounds of soil, groundwater and sediment data collection and analysis. The
results provided a refinement to the previous environmental impact characterization and no
significant exposure concerns or additional environmental impacts were discovered, thus
validating the previous work performed by Ciba.

From the BASF assessment, corrective measures for the remediation of remaining soil and
groundwater impacts were screened for feasibility in the CMS Work Plan (AECOM 2014b), and
they were evaluated in the CMS (AECOM 2016) to present alternatives that will achieve RCRA
Corrective Action Site closure.
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Figure 3 — Former Production Area and interim remedial measures implemented in 1995 and 1996.

Summary of Completed and Proposed Remedial Measures

As a result of the environmental investigations described above, numerous IRMs were
implemented at the site in 1995 and 1996 to control sources of contamination, control the

spread of contamination, and control potential human and ecological exposures from impacted
soil, sediment and groundwater.

A description of IRMs is included in the “Remedial Action History Summary” section of the CMS

(AECOM, 2016). The remedial response measures completed at the Site include the following
(refer to Figure 3):

e Excavation and off-site disposal of contaminated soil present within the FPA to address
PCBs in sail.
e Soil vapor extraction (SVE) to treat a historic toluene pipeline spill in the Toluene

Release Area (SWMU 11), located on the western side of the FPA, adjacent to Mill
Street.



¢ Installation, operation, and maintenance of a groundwater extraction and treatment
system to address elevated concentrations of Site compounds of concern (COC) in
groundwater along the southeastern edge of the Site bordering the Pawtuxet River. The
COC are listed in Tables 1& 2 on page 9 of this SOB.

o Excavation and off-site disposal, followed by capping, of contaminated soil/sediment
present within the Pawtuxet River.

In 2009, BASF acquired the property and began verifying and further assessing the current
environmental site conditions. The goal was to fully understand the IRMs and determine the
need for additional remedial actions to complete the RCRA Corrective Action requirements and
put the property back to productive use in the community. To this end, from 2011 to 2014, BASF
conducted document review and field investigation tasks to validate IRM needs and
effectiveness, and develop a proposed remediation plan. Investigation tasks included several
rounds of soil, groundwater and sediment data collection and analysis. The results were
documented in the SRI Report (AECOM 2014a).

For the FPA, the data provided only a refinement to the previous environmental impact
characterization and no significant exposure concerns or environmental impacts were
discovered. Regarding the OWLA, while no significant exposure concerns or environmental
impacts were discovered, soil sampling along a former rail road spur that Ciba filled-in and a
former parking lot showed sporadic impacts of residues that are typical of urban environments,
called polycyclic aromatic hydrocarbons (PAH, e.g., residues from vehicle exhaust and runoff
from paved surfaces) which, will be remediated.

From the BASF assessment, corrective measure options for the remediation of remaining soll
and groundwater impacts were screened for feasibility in the CMS Work Plan (CMS WP,
AECOM 2014b). Finally, in the CMS Report (AECOM 2016), the options were evaluated, and a
proposed comprehensive plan to achieve RCRA Corrective Action site closure was developed.
This SOB presents the components of the remedial actions that EPA and BASF believe are
necessary to remediate the remaining contamination to current standards applicable to this site
with consideration to its current and proposed future use.

As documented in the CMS (AECOM 2016), additional remedial response measures are
proposed at the Site. Based on the information provided above and for presentation purposes
the Site is separated into four sub-areas:

1. The Former Production Area (FPA) where all of the manufacturing operations
occurred, where several areas of concern were identified, and where several IRMs were
implemented to address groundwater and soil impacts (Figures 2 and 3).

Proposed soil remedy: excavation and off-site disposal of additional impacted soil
present within the FPA to address remaining PCBs, VOCs and PAHSs followed by the
placement of a clean soil cover (cap) over the area. The soil cover will be constructed
and maintained to support an ecologically varied open-space upland habitat. Land use
constraints and a long-term maintenance and reporting plan will be implemented.



Proposed groundwater remedy: A combination of source material excavation, in-situ
treatment and natural attenuation monitoring of impacted groundwater beneath the FPA.

Pawtuxet River sediments Area which were impacted by FPA waste discharges during
facility operation and where IRMs were implemented to address sediment impacts
(Figure 3).

Propose periodic monitoring of the existing sediment cap in the Pawtuxet River adjacent
to the FPA to ensure that it is functioning as intended.

Office/Warehouse/Laboratory Area (OWLA) although not identified as an area of
concern under the Corrective Action program, this area was evaluated in accordance
with Rhode Island Department of Environmental Management (RIDEM) rules and
regulations (Figure 2).

Propose soil excavation and/or capping of soils impacted by PAHSs typical of urban use
in the OWLA and place non-residential land use restrictions on the property to comply
with RIDEM regulations.

Former Waste Water Treatment Plant Area (FWWTA), which is located on a separate
lot on Mayflower Drive (Figure 1), was identified as part of the Site by the EPA and was
included in the comprehensive property remedial investigation. At the time of the 1995
remedial investigation, no significant environmental impacts were identified. The risk
assessment indicated that there was no unacceptable risk for the current
commercial/industrial use. Although Ciba sold the property in 2004, the property
remains part of the RCRA Site because a final EPA determination was not issued.

Propose no additional remedial actions.

Environmental Evaluation

Former Production Area (FPA)

Site-specific, risk-based clean-up goals for sail, also known as Media Protection Standards
(MPS), were developed for the FPA soil in the 1995 RFI Report (see AECOM 2014a). A Public
Health and Environmental Risk Evaluation (PHERE) was performed at that time, and no
unacceptable human or ecological health risk was found for soils. While this was the case at the
time, the site-specific PCB MPS for FPA soil was set at 50 part per million (ppm) (or milligrams
per kilogram [mg/kg]) based on consideration of a future outdoor worker for an industrial or
commercial land-use scenario. The site-specific MPS is how compared to current Federal and
State rules governing PCB cleanup. Specifically, under the Toxic Substance and Control Act
(TSCA), 40 CFR 761.61(a) (4), the low occupancy? criteria is 50 ppm if the site is fenced and

1 Low occupancy refers to areas where people do not spend significant amounts of time (e.g. unoccupied
area outside a building)



marked. Alternately, removal of all PCBs in soil greater than 10 ppm and a cap over soil that
contains greater than 1 ppm would allow a high occupancy Site re-use?. The Rhode Island
industrial/commercial direct exposure criteria (I/C DEC) for PCBs in soil include removal of all
PCBs greater than 10 ppm and placement of a 2 foot soil cap. Therefore, the use of the 2 foot
soil cap over soil with less than 10 ppm PCBs meets both Federal and State regulations, and it
will result in a high occupancy Site re-use scenario including most urban and open space land
uses.

For the FPA groundwater, the MPS were established based on standards that were protective
of organisms living in the river sediment because groundwater in this area is classified by
RIDEM as a non-potable resource (GB classification) and building within 200 feet of the
Pawtuxet River is restricted as it is designated as a riverbank wetland.

The Site Media Protection Standards (MPS) for the FPA groundwater and soils are presented in
Table 1 and Table 2.

Table 1
Production Area — Groundwater [pg/L]
VOCs MPS RIDEM GB Groundwater Objective
Toluene 1,700 1,700
2-Chlorotoluene 1,500 -
1,2-Dichlorobenzene 94 --
Chlorobenzene 1,700 3,200
Total xylenes 76 --
Notes:

- No GB Groundwater Objective exists

Table 2
Production Area — Soil [mg/kg]
Compound MPS RIDEM Industrial /Cor_nm_ermal RIDEM GB Leachability Criteria
Direct Exposure Criterion
Total PCBs 50 10 10
Non-PCB As specified in the RIDEM As specified in the RIDEM
COCs Remediation Regulations Remediation Regulations

Office/Warehouse/Laboratory Area (OWLA) Soil: At the time of the 1995 RFI, this area was
not identified as an area of concern. During the BASF property reevaluation of soil and
groundwater, only near-surface soil data showed sporadic exceedances of the applicable
RIDEM 1/C DEC for several PAHs. These PAHs are indicative of urban and industrial land use.

2 High occupancy refers to areas where people spend significant time, 840 or more hours per year. This
includes industrial and commercial use and open space use.
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The property is currently zoned for industrial use except for the parking area (see Figure 2),
which is zoned residential.

Former Waste Water Treatment Area (FWWTA)

At the time of the RFI in 1995, a risk assessment was conducted, and it was concluded that
detected compounds identified as FWWTA compounds of potential concern (dieldrin, chlordane,
bis (2-ethylhexyl phthalate), posed no unacceptable risk for an unrestricted future site use
because the risk was within the USEPA target risk range of 1 x 10 and 1 x 10 and the total
hazard index was less than 1.

This property is currently restricted/zoned as commercial for office or neighborhood business
(Cranston, Rhode Island Code of Ordinances, which can be found at this internet address
www.municode.com/library/ri/cranston/codes/code_of _ordinances). The data show that
there are sporadic detections of two PAHSs, a pesticide (chlordane) and arsenic in soil in excess
of the current RIDEM I/C DEC. Except for chlordane which was utilized on-Site for pest control,
these compounds were not considered site-related at the time of the RFI. These compounds
were found within 200 feet of the Pawtuxet River at a depth of up to one foot below ground
surface. Since construction is restricted in this area due to the 200 foot riverbank wetland
setback, EPA believes exposure is limited. Therefore, for these reasons, the soil at the FWWTA
property does not warrant further action.

Data from groundwater sampling performed at the FWWTA during the RFI was also evaluated
in a risk assessment. The risk assessment concluded that compounds detected in groundwater
posed no unacceptable risk for an unrestricted future site use. In addition, groundwater in this
area is classified by RIDEM as a non-potable resource (GB classification) and the
groundwater quality was consistent with the RIDEM GB criteria. Therefore, the groundwater at
the FWWTA property does not warrant further action.

EPA’s Proposed Remedial Actions

Although this is a Statement of Basis for a proposed remedial action, it is intended to result in a
final administrative disposition of Corrective Action requirements for the Former Ciba-Geigy
Facility Site. This is not an "unrestricted use" or "walk-away" determination. Future activities will
include further remediation of impacted soil and groundwater and long-term maintenance and
monitoring of the implemented remedial actions to verify that the remedial actions perform as
intended and the remedy remains protective of human health and the environment.

BASF has accepted responsibility for implementation, operation, maintenance, and continued
monitoring associated with these proposed efforts and will annually certify that sufficient
financial assurance has been provided to complete the required actions. EPA believes that a
final administrative disposition of "Corrective Action Complete with Controls” can be met upon
completion of these remedial actions and implementation of the monitoring program.

A variety of clean-up methods that could be successfully implemented at the Site were
evaluated to address the four areas requiring ongoing controls. The categories of cleanup
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methods evaluated in determining the proper corrective actions, and whether a final
determination was appropriate, included:

1) No action,

2) Environmental land use restriction,

3) Engineered controls,

4) Monitored natural attenuation,

5) In-place treatment, and

6) Above-ground removal, treatment/discharge/disposal.

Individual methods were evaluated for their ability to meet the corrective measures objectives
including their ability to meet Media Protection Standards (MPS) which are site specific clean-up
goals, the RIDEM Remediation Standards and the TSCA PCB standards.

Former Production Area (FPA) Groundwater: The remediation alternative for affected
groundwater located within the FPA involves a three-step plan (refer to Figure 4).

First, residual VOC source material located in the upland area near SWMU 11 will be excavated
from the unsaturated zone as part of the PCB remedy and disposed of offsite and any remaining
VOC material will be destroyed in-situ with a chemical oxidant (activated sodium persulfate) by
physically mixing the oxidant into the unsaturated and saturated zones before re-grading the
area to support the soil cover.

Second, for the groundwater plume that has migrated to the vicinity of the river bulkhead, an in-
situ reactive barrier utilizing ozone generated on-site will be installed parallel to the river
bulkhead to a depth of over 30 feet below ground surface. The remaining groundwater plume
will flow through this barrier to destroy VOC mass before it migrates off-site and discharges to
the Pawtuxet River. The proposed oxidant is ozone gas, and it will be applied using a line of
wells. It is estimated that this component of the remedy will be run for several years. The
remedy design including the treatment volume, number and orientation of injection wells, and
monitoring requirements will be determined during the pilot testing program. The ozone will
destroy all VOC contamination in which it comes in contact, and it will also contribute oxygen to
the groundwater to support aerobic biological degradation. Groundwater will be regularly
monitored to determine when the up gradient and downgradient monitoring wells indicate that
the MPS have been met. The system will be shut down when the MPS have been met.
Monitoring will continue for several rounds after shutdown to determine whether there is a
rebound in contaminant concentrations above the MPS. If there is no rebound then the system
will be shut down and removed. The details will be included in the Operation and Maintenance
plan (O&M) to be submitted at a later date.

Third, for dissolved upland VOC mass, monitored natural attenuation (MNA) will be used to
show mass attenuation over time. These remedial measures used together are appropriate
given the site-specific conditions which include extensive in-place building foundations which
limits access to aquifer materials and low conductivity heterogeneous aquifer material coupled
with the age of the impacts (greater than 40 years) which limits the mobility of the dissolved-
phase mass. A RIDEM permit to conduct the in-situ remediation will be obtained. In conjunction
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with, and following, active treatment, monitoring will continue to verify the effectiveness of the
remedy, specifically, monitoring will assess spatial and temporal trends toward meeting the
cleanup goals... The monitoring well network will be routinely analyzed until the remediation
goals are met. All monitoring wells will be locked to prevent tampering within the Site which is
fenced, locked, and patrolled. An Environmental Land Use Restriction (ELUR) will limit future
land use to open-space and require long-term operation and maintenance. A restriction on the
potable use of groundwater is already in place with the GB designation.

As part of this action, a contingent remedy would be implemented if groundwater monitoring
results show that natural attenuation is not achieving the cleanup objective. This contingent
remedy, if needed, would be submitted to EPA for review and approval before implementation.

Former Production Area (FPA) Soil: The goal associated with this remedy is to allow the
entire FPA to be repurposed as open space. This will be achieved by removing soil containing
PCBs greater than 10 ppm and installing a clean soil cover (cap) over the area, where the soll
cover will be constructed and maintained to support an ecologically varied upland habitat.

The remedy will follow a three step plan consistent with both EPA and RIDEM requirements
(refer to Figures 5 and 6): [1] Excavation, verification sampling and offsite disposal of all soil
impacted with greater than 10 ppm of PCBs (i.e., the EPA requirement to allow for a high-
occupancy reuse scenario); [2] Cover (i.e., cap) remaining soils with concentrations greater than
1 ppm with two feet of clean soil and confirmatory sampling to meet RIDEM direct exposure
requirements. The cap will be completed to support a diverse upland habitat; [3] impose an
ELUR on the parcel, to be approved by the RIDEM, requiring open space reuse only and long-
term cap maintenance and monitoring. Figure 6 shows a post-remedy conceptual design for
potential development of the Site as open space. Details of the three step plan will be provided
during the design-phase of the corrective action.

Pawtuxet River Sediment: Given the historic remedial measures completed for sediment at the
Site, a long-term periodic monitoring program will be implemented to ensure the existing sand
cap remains intact and protective. Monitoring frequency is initially proposed to occur at the first
5 year review (2021) and after major flood events between now and that time. A major flooding
event is defined by the National Oceanic and Atmospheric Administration (NOAA) as a
Pawtuxet River stage that exceeds 13 feet MSL at the US Geological Service (USGS) gage
station 01116500). Under the monitoring plan the sand cap will be sampled for PCB content to
ensure that any remaining PCBs sequestered below the cap are not permeating through the
cap. If PCBs exceed 1 ppm in any sample, additional investigation will be conducted to
determine the source of the detections and appropriate remedial measures necessary to ensure
protectiveness, if any. A detailed monitoring and sampling plan will be developed following this
outline. At the time of the 5 year review, based on the available data, a decision will be made,
by EPA, as to the permanence of the remedy and any future monitoring requirements.
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THE SELECTED REMEDY FOR GROUNDWATER CONSISTS OF THE FOLLOWING:
1. EXCAVATION AND 1300 IN THE RESIDUAL SOURCE AREA
2. PROTECTIVE ISCO BARRIER TO PROTECT THE PAWTUXET RIVER.

Figure 4 — Proposed groundwater remedy consists of 3 parts: source removal at SWMU-11, reactive barrier parallel
to the river, and long-term monitored attenuation.

Office/Warehouse/Laboratory Area (OWLA) Soil: To address RIDEM Regulations, BASF will
remove or cover the soil along the former rail spur and the parking area (refer to Figure 2) with
exceedances of the RIDEM I/C DEC and impose an ELUR for this area to be approved by the
RIDEM. The ELUR will include the following restrictions: non-residential use only, must employ
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a soil management plan for any invasive work conducted on the property, and must, on an
annual basis, report to the RIDEM that the terms of the ELUR are being met.

Former Waste Water Treatment Area (FWWTA) Soil: While the FWWTA exhibits sporadic
exceedances of RIDEM I/C DEC for both naturally occurring and industry-related compounds, a
risk assessment showed no unacceptable risk for a conservative reuse scenario of an on-site
resident (despite commercial zoning). The 200 foot Riverbank Wetland setback prevents
development and soil management without RIDEM approval. Thus, no further action is
warranted at this time.
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Figure 5 — FPA soil remedy, where color coding indicates areas of varying impact to be excavated.
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Figure 6 — Conceptual regrading and native habitat enhancement plan associated with the FPA remedy.
Rationale for Proposing These Remedial Actions

As is described above and for the following reasons, EPA believes that these remedial actions
will protect human health and the environment and that this remedy determination is appropriate
for the following reasons:

1. A full set of corrective measures has been defined & evaluated.

The Site has undergone a comprehensive investigation and evaluation of the contamination
associated with former industrial activities, and it has previously undergone a number of interim
remedial measures to address the hazards associated with the characterized contamination
(Figure 3). Several cleanup alternatives have been proposed and evaluated. Based on the
information provided in the Corrective Measure Study (AECOM 2016) and EPA's continued
oversight of the remedial work, EPA believes that human health and environmental risks
associated with this site will be adequately addressed by these proposed remedial measures.
With the consideration of the ongoing controls provided, including additional soil excavation in
the FPA and OWLA, in-situ groundwater restoration in the FPA, sediment cap monitoring, and
environmental land use controls on the FPA and OWLA, EPA believes that the proposed
remedial measures that are defined have been thoroughly evaluated and should be
implemented to be protective of human health and the environment.

2. Several interim remedial actions are complete and additional actions based on more
stringent requirements will be implemented.

Numerous IRMs have been completed that were associated with contaminated soil and
groundwater in the FPA. The response measures were conducted to reduce the amount of
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contaminated materials identified in source areas, particularly in areas where there existed a
high potential for the contaminated materials to migrate. Remedial measures were
implemented in a phased manner where initial remedial measures focused on addressing the
primary contaminant sources. The remedial response measures completed at the Site were
described in the previous section titled “Summary of Completed Interim Remedial Measures”.
The initial clean-up measures are being followed by completion of additional remedial response
measures using more stringent soil standards in order to address residual sources that have the
potential to pose a direct contact risk and impact groundwater using more stringent soil
standards.

With EPA's final determination, BASF will complete additional soil excavation and off-Site
disposal, in-situ groundwater treatment, and continued sediment and groundwater monitoring as
long as it is shown to be required by monitoring data, establish ELURSs, and inspect and
maintain the cap associated with soils that do not need to be removed from the Site.

3. Site-specific media cleanup goals have been developed and will be met in all areas.

Although Interim cleanup objectives for soil in the FPA were met in the 1990s, updated TSCA
and RIDEM remediation standards require that additional cleanup goals for soil and
groundwater are necessary. Cleanup objectives for groundwater were also nearing targets as of
2008, when additional monitoring showed a recalcitrant zone not effectively addressed through
the pumping and treatment IRM. BASF will remove and cap additional site soils to meet current
Federal and State regulations. In addition, for groundwater a more targeted technology to
address the residual groundwater impacts will be utilized to meet site-specific cleanup goals.
For the areas where groundwater contamination currently remains above the MPS, a
combination of excavation, in-situ chemical oxidation and monitored natural attenuation is
proposed.

With approval of this remedy, soil and groundwater remediation will be implemented and
ongoing operation, maintenance, and monitoring will follow to evaluate the remedy performance
until cleanup goals are met.

Additionally, this remedy requires ongoing monitoring of the above discussed controls, and
future land use for the property will be restricted to non-residential use through the
establishment of an ELUR.

Evaluation of Remedy with Respect to Standards and Decision Factors

EPA believes that in addition to the rationale presented above, the appropriateness of a
proposed remedy can be ascertained by evaluating the remedy using standardized Remedy
Selection Criteria set forth in EPA guidance. This provides an additional level of objective
review parameters for measuring the effectiveness of a proposed remedy. These Remedy
Selection Criteria are presented below and were evaluated in the Corrective Measures Study
(AECOM, 2016).
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Threshold Criteria:

Overall Protection of Human Health and the Environment:
The selected alternative is protective of human health and the environment. Excavation,

disposal, and capping of soils are consistent with TSCA regulations and comply with the RIDEM
Industrial/Commercial Direct Exposure Criteria (I/C DEC) and are considered appropriate for
current and anticipated future non-residential land use under current zoning.

Proper handling of remediation reagents in groundwater will be utilized. In-situ remediation and
monitored natural attenuation will degrade contaminants to less toxic and less mobile end-
products which are protective of human health and the environment.

Attain Media Clean-up Standards:
The selected alternative will achieve Site-specific corrective action objectives for groundwater

and soil. Excavation and off-site disposal and in-situ chemical oxidation will be targeted on-site
to ultimately reduce groundwater concentrations at the downgradient property boundary to be
protective of the Pawtuxet River. Monitoring will be implemented to verify effectiveness and
attainment of the media cleanup standards.

Control Sources of Releases:

Sources of elevated PCB and VOC contamination will be either excavated and appropriately
disposed, or treated in-situ, effectively eliminating the potential for residual PCB and VOC
impacts to act as a continuing source to other media.

Compliance with Waste Management Standards:

The proposed remedy complies with all applicable requirements for the management of solid
wastes including proper storage, transportation and disposal.

Balancing Criteria:

Long-term Reliability and Effectiveness:

The soil remedy is effective and reliable in the long-term because contaminated soil will be
removed from the Site and disposed of at a licensed landfill. Clean fill will be used to backfill the
Site. The soil cap will be monitored to ensure that its integrity is not breached.

The groundwater remedy is effective and reliable with respect to the long-term because in-situ
chemical oxidation and monitored natural attenuation will degrade the chemicals in
groundwater. These are proven technologies and groundwater monitoring will be implemented
to verify effectiveness.

Reduction of Toxicity, Mobility and Volume of Wastes:

The selected remedy for soil will reduce the toxicity, mobility and volume of wastes by removing
them from the Site.

The selected remedy for groundwater will reduce the toxicity, mobility and volume of wastes.
The contaminants will be transformed to non-toxic end products through chemical oxidation and
natural attenuation.
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Short-term Effectiveness:

This project, which includes soil remedy design, permitting, and contractor procurement is a
standard civil engineering project that can be completed in an efficient and timely manner. The
short-term impacts on the community will be limited by minimizing the amount of soil transported
for off-site disposal. Once the remedy is implemented, it is effective in a short time due to the
immediate removal of contaminated soil.

The groundwater remedy can be implemented in a reasonably short time-frame owing to the
fact that it employs mature and common technology components (excavation, in-situ treatment
using ozone injection and monitoring for natural attenuation). Pilot and then full-scale
implementation of the in-situ component can be completed in an efficient and timely manner
after applicable permits are obtained. Once the remedy is implemented, the proposed oxidant,
ozone, works rapidly to destroy contamination in place.

Implementability:

Operations have ceased at the Site, thus, there are currently no existing conditions that would
encumber implementation of the technologies. Each component of the proposed remedy
(excavation, in-situ treatment and monitored attenuation) employs mature and common
technologies. Therefore, this alternative is considered easily implemented.

The soil remedy meets all applicable Federal and State regulations while providing an enhanced
upland habitat and open space land use. Thus, it has a favorable environmental footprint.

In-situ chemical oxidation for groundwater is an environmentally efficient method for restoring
the groundwater resource relative to the former pumping and treatment IRM. In addition to the
active remedy components, a monitoring plan will be implemented to characterize natural
attenuation, where natural biological processes degrade contaminants and aid aquifer
restoration. In addition, Operation and Maintenance (O&M) of the remedies are easily
implemented as the remedies employ mature and common technologies.

Cost:

The cost-benefit relationship balances the total remedial costs with the likely future use.
Considerable funds have already been expended and the additional cost for this soil remedy is
consistent with the preferred open space end use for the FPA and will achieve the
environmental benefit needed for that use. The in-situ chemical oxidation option for groundwater
ranked most favorably for cost among the screened alternatives yet achieves the cleanup
standards over time with immediate environmental benefit. Primary costs to implement the
proposed remedies include capital costs (remedial design, bench-scale/pilot testing and
injection point installation), reagent delivery costs, and remedial monitoring costs.

Federal, State and Community Acceptance

Excavating PCB-impacted soils and capping residual contaminants, excavating PAH-impacted
soils, and excavating VOC-impacted soils are acceptable technologies to Federal and State
agencies and adequately address risk to human health and the environment for future open
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space re-use. Work will be conducted during normal business hours which should be
acceptable to the local and surrounding communities.

In-situ groundwater remediation is acceptable to Federal and State regulators, and should be to
the surrounding community, because it is a proven remedial technology that has been
successfully implemented at similar sites in Rhode Island and across the United States. It
requires little continuous activity and, except for minor truck traffic to deliver and install system
infrastructure and supplies, is not expected to significantly disrupt the surrounding community
since the system is contained on-site and this technology has the potential to restore the ground
water quality in a timely manner.

Permits are required to complete the soil excavation and in-situ groundwater remedial action.
Permits from the City of Cranston Planning and Zoning and RIDEM Wetlands department are
needed to excavate within the 100-yr flood plain and the wetland buffer zone (200 feet from the
Pawtuxet River bank). A RIDEM Groundwater Discharge Permit will need to be obtained to
perform injections to the aquifer for the in-situ remediation for groundwater treatment. Approval
is based on a completed application, compliance monitoring program, and regulatory notification
of the remedial actions.

Finally, the EPA will consider any comments provided during the public notice comment period.
Conclusion

The proposed final remedy is sufficiently comprehensive in the short-term as there are no
immediate risks to human health or the environment. In the long-term, EPA has determined that
the historical on-Site releases of constituents to the soil and/or groundwater will be remediated
to levels that are sufficiently protective and that sufficient protections for controlling any
remaining risks, including ELURs have been incorporated herein. The toxicity, mobility, and
volume of contaminants impacting the environment will be sufficiently reduced. The excavation
of the most significantly impacted soil and decreases in groundwater contaminant
concentrations as the result of in-situ remediation and natural attenuation is expected to reduce
the overall toxicity, mobility, and amount of contamination remaining at the site in preparation for
the proposed open space end use of the FPA.

Accordingly, EPA, using all available information, is recommending that these proposed
remedial alternatives for the Former Ciba-Geigy Site be adopted. Specifically, investigations
performed at the Site demonstrate that contaminant concentrations and distribution are well-
defined and do not pose a threat to human health or the environment based on the current use
of the site. Areas of the Site have either attained the Media Protection Standards or where the
applicable standards have not been attained, the proposed remediation and monitoring or
protective controls will achieve the cleanup standards. The FPA is zoned as an industrial
property and its reuse as open space with enhanced upland habitat is protective of human
health and the environment.
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GLOSSARY

Administrative Record — Collection of documents (reports, correspondence, etc.) that form the
basis for the remedy selection.

Areas of Concern (AOCs) — Areas of a site that may be contaminated as a result of previous
Site operational activities, so they are targeted for investigation and follow-up.

Ciba-Geigy Corporation — A company that operated the Facility at 180 Mill Street, Cranston,
RI, for many years and was purchased by BASF Corporation in 2009.

Compound of Concern (COC) — A chemical related to Site operations that has been detected
at elevated concentrations and is targeted for removal or destruction.

Corrective Measures Study (CMS) — A report that evaluates alternatives for cleanup of RCRA
contaminated sites and may include a summary of previous investigations, interim remedial
measures and media protection standards.

Environmental Land Use Restriction (ELUR) — An ELUR is recorded on the title to the
property and will ensure that the property or restricted portion of a property is not used for any
residential activity in the future and that any future use of the property or restricted portion is
limited to industrial/commercial activity. Broadly, the purpose of an ELUR is to minimize the risk
of human exposure to pollutants and hazards to the environment by preventing specific uses or
activities at a property and is binding on all owners and successors.

EPA — United States Environmental Protection Agency

Former Ciba-Geigy Site — The former manufacturing Site located at 180 Mill Street in
Cranston, Rhode Island. Owned by Alrose Chemical Company and then transferred through
company acquisitions to the current owner (since 2009), BASF Corporation.

FPA — Former Production Area was the on-site area on Mill Street where manufacturing
occurred.

FWWTA — Former Waste Water Treatment Area that Ciba-Geigy operated on Mayflower
Avenue.

I/C DEC - Industrial/Commercial Direct Exposure Criteria under the RIDEM Remediation
Regulations for governing what levels of compounds may safely stay in the environment if future
land use is for industrial or commercial operations.

Interim Remedial Measures (IRM) — Actions taken prior to a final remedy decision to protect
human health and the environment by controlling the spread or release of contaminants to the
environment.

Media Protection Standards (MPS) — Screening values used during the CMS to evaluate the
potential effectiveness of a technology or alternative to address site conditions. These values

21



were developed using a risk assessment approved by EPA and are protective of human health
and the environment under current site use.

NOAA — National Oceanic and Atmospheric Administration

OWLA - Office/Warehouse/Laboratory Area in the northern part of the Site.
PCBs — Polychlorinated biphenyls

PAH - polycyclic aromatic hydrocarbon

Resource Conservation and Recovery Act (RCRA) — This law regulates the management
and disposal of hazardous wastes.

RCRA - Resource Conservation and Recovery Act

RCRA Facility Assessment (RFA) — An EPA assessment of a RCRA Site to determine if
releases to any environmental media have occurred.

RCRA Facility Investigation (RFI) — Investigation to determine the nature and extent of
contamination at a facility.

Rl — Remediation Investigation where soil, groundwater, and sometimes surface water or
sediment samples are collected and analyzed to determine if they contain any Site COCs.

RIDEM — Rhode Island Department of Environmental Management

Risk Assessment — Formal process to evaluate the hazards presented by environmental
conditions at the Site.

Solid Waste Management Unit (SWMU) — Area of a property where solid waste, as defined by
RCRA, is managed.

Statement of Basis — Document presenting the proposed remedy for a facility to the public.
The Statement of Basis provides a brief summary of the facility conditions, potential risks, and
alternatives studied in the detailed analysis phase of the CMS.

SVOC - Semi-volatile organic compounds

TSCA - Toxic Substance and Control Act (TSCA), 40 CFR 761, regulations that deal with PCBs
in the environment.

VOC - Volatile organic compounds
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